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(54) PRODUCTION OF COLOR FILTER AND LIQUID CRYSTAL DISPLAY ELEMENT FORMED 

BY USING THE SAME 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obviate the occurrence of 
unequal colors and the degradation in a contrast by leakage 
of light occurring in coloration defects by controlling the ink- 
philic property of recessed parts by irradiation with energy 
rays after the formation of projecting parts, then spraying ink 
by an ink jet system. 

SOLUTION: A photoresist colored black is applied by a spin 
coating method on a glass substrate 1 and is subjected to a 
heating treatment. Effective components are then extracted 
and are applied on the photoresist film and are heated. The 
substrate is exposed via a photomask and is post cured by 
immersing the substrate into an assigned developer. The 
substrate 1 having the projecting parts 2 in common use as 
a black mask is thus obtd. The substrate 1 is irradiated with 

the UV rays from the side provided with the projecting parts 2 to control the ink-philic property of 
the ink with respect to the recessed parts 3. Spraying is used by using the aq. pigment ink with 
the ink jet method by which the striped color filters of RGB are obtd. As a result, the constitution 
of the substrate 1, the projecting parts 3, the recessed parts 3 subjected to segmentation and the 
colored layers 6 is obtd. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The manufacture approach of the color filter characterized by forming the base material convex 
section, spraying ink on the crevice divided by the heights with an ink jet method, controlling the parent ink 
nature of a crevice and spraying ink with an ink jet method after that from irradiating an energy line after 
forming heights in the manufacture approach of the color filter which is made to deposit ink on a crevice 
and forms a coloring layer. 

[Claim 2] The manufacture approach of a color filter according to claim 1 of making it the contact angle of 
the water of a crevice become 20 degrees or less by processing which irradiates an energy line. 
[Claim 3] The manufacture approach of a color filter according to claim 1 or 2 that heights are characterized 
by being used also [ mask / black ]. 

[Claim 4] The manufacture approach of the color filter according to claim 1, 2, or 3 which irradiates an 
energy line from the field of that the heights of a substrate are formed, and the opposite side. 
[Claim 5] The manufacture approach of the color filter according to claim 1 , 2, or 3 controlled to irradiate an 
energy line from both sides of a substrate, and to become the value of a request of each of the exposure of 
the ** ink nature of heights and the parent ink nature of a crevice. 

[Claim 6] Claims 1-5 to which ** ink processing is performed by the processing agent in which the front 
face of heights contains the compound expressed with RSiXYZ (R expresses the hydrocarbon group 
containing a fluorine atom, and a hydroxyl group, a methyl group, and a carbon number express 
independently the alkoxy group, chlorine atom, or isocyanate radical of 1-3, respectively, as for X, Y, and 
Z) are the manufacture approaches of the color filter a publication either. 

[Claim 7] Claims 1-6 are the liquid crystal display components using the color filter formed by the 
manufacture approach of a publication either. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention forms the substrate convex section and relates to the liquid crystal 
display component using the manufacture approach of a color filter and it by coloring the crevice 
surrounded by the heights by the ink jet method. 
[0002] 

[Description of the Prior Art] The manufacture approach of various kinds [ color filter / for liquid crystal 
display components ] is proposed. Some approaches are learned by the approach of forming a coloring layer 
in the eel wall side of a substrate, and manufacturing a color filter especially. 

[0003] For example, although there is the approach of carrying out pattern printing of the coloring ink with 
offset printing etc., and forming a coloring layer, there is a limitation in minute-ization of a printing pattern, 
and there are problems, such as a fall of the production yield. 

[0004] moreover, the colored ultraviolet-rays hardenability ink — a substrate top — the whole surface — 
applying — FOTORISO — the pigment-content powder method is often used as an approach of creating a 
color filter pattern by law. However, a pigment-content powder method takes performing spreading, UV 
irradiation, and a development process 3 times, in order to create the color filter of red, green, and blue in 
three primary colors, and it is very complicated on a production process. 

[0005] In addition, by the manufacture approach of a color filter of having used electropainting, the pattern- 
like transparent electrode is beforehand created into the part by which electropainting is carried out, and the 
color filter of three colors is manufactured. For this reason, it energizes to the electrode corresponding to 
sequential [ each ], and the color filter film is formed on a transparent electrode. Since this approach takes 
the actuation which prevents the color mixture by the lap of a color in needing three electrodeposted 
actuation, and the transparent electrode corresponding to three colors is required, a final liquid crystal 
display eel may receive a limit of the configuration of an electrode. 

[0006] Spraying and making coloring ink JP,59-75205,A by the ink jet method as the manufacture approach 
of the rational color filter which solved these problems, and forming a coloring layer is proposed. When an 
ink jet method colors, the diameter of a drop is dozens of micrometers, and, on the other hand, the pixels of 
a color filter are 10 micrometers of shorter side numbers, and about 100 micrometers of long side numbers 
in general. The partition which specifies a pixel to a glass substrate beforehand can be prepared, and a 
uniform pixel can be obtained from this by spraying ink by the ink jet method into this, and opening ink in a 
partition. 

{0007] When using wettability good ink to a glass substrate, the approach of printing the heights which 
serve as a boundary beforehand by the wettability bad matter to ink is indicated by said proposal. Moreover, 
when using wettability bad ink to glass, the approach of helping to form the pattern in glass beforehand with 
the wettability good ingredient with ink, and to establish ink is proposed. Furthermore, by JP,6-347637,A, 
the pixel section tends to get wet to ink, and it is proposed that a black mask uses the combination which 
cannot get wet easily. 
[0008] 

[Problem(s) to be Solved by the Invention] However, hydrophilic property with a sufficient pixel part is not 
acquired by various contamination at the time of forming a black mask in many cases. Usually, a black mask 
is formed by etching which used the resist protective coat, or the approach of giving photosensitivity to the 
ingredient which forms a black mask and canying out patterning by FOTORISO is used. However, with an 
etching reagent or a developer, a garbage may not exfoliate completely but may spoil the hydrophilic 
property of a glass side. 

[0009] In giving ** ink nature especially to a black mask, in order to use the ** ink matter, faint 
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contamination also tends to spoil the compatibility of ink and a base material greatly. Thus, if the pixel 
section is not fully parent ink nature, ink will not spread enough in a crevice but will produce the problem of 
being easy to carry out a color omission by the pixel periphery. When this color filter was used for a liquid 
crystal display component etc., it was easy to set the problem of color nonuniformity arising or producing 
the fall of the contrast by the leakage of the light by poor coloring. 
[0010] 

[Means for Solving the Problem] This invention is made that the above-mentioned problem should be 
solved, and forms the base material convex section. In the manufacture approach of the color filter which 
sprays ink on the crevice divided by the heights with an ink jet method, is made to deposit ink on a crevice, 
and forms a coloring layer After forming heights, the parent ink nature of a crevice is controlled from 
irradiating an energy line, and the manufacture approach of the color filter characterized by spraying ink 
with an ink jet method after that is offered. 

[001 1] Moreover, the manufacture approach of a color filter of making it the contact angle of the water of a 
crevice become 20 degrees or less by processing which irradiates the energy line, And the manufacture 
approach of a color filter that those heights are used also [ mask / black ], And the manufacture approach of 
the color filter which irradiates those energy lines from the field of that the heights of a substrate are formed, 
and the opposite side, And those energy lines are irradiated from both sides of a substrate, and the 
manufacture approach of the color filter controlled to become the value of a request of each of the exposure 
of the ** ink nature of heights and the parent ink nature of a crevice is offered. 

[0012] Furthermore, the manufacture approach of a color filter that ** ink processing is performed by the 
processing agent in which the front face of those heights contains the compound expressed with RSiXYZ (R 
expresses the hydrocarbon group containing a fluorine atom, and a hydroxyl group, a methyl group, and a 
carbon number express independently the alkoxy group, chlorine atom, or isocyanate radical of 1-3, 
respectively, as for X, Y, and Z) is offered. 

[0013] Furthermore, the liquid crystal display component using the color filter formed by those manufacture 

approaches is offered. 

[0014] 

[Embodiment of the Invention] By the manufacture approach of the color filter of this invention, the 
substrate convex section and heights with a black mask are formed beforehand preferably first. The crevice 
divided by the heights is made into parent ink nature by the exposure of an energy line, after that, coloring 
ink is sprayed and carried out by the ink jet method, a coloring layer is formed, and a color filter is formed. 
[0015] Drawing 1 is the sectional view showing the color filter of this invention typically. In drawing 1 , the 
crevice where a substrate and 2 were divided by heights and 3 was divided for 1 by heights and heights, and 
the coloring layer formed by spraying the top face of heights and 5 on the side face of heights, and 4 
spraying 6 on a crevice, and depositing are shown. Only the crevice 3 of most a right end is shown in the 
condition that the coloring layer is not formed, in order to give explanation intelligible. 
[0016] This is required ************, although this drawing shows four pieces and three crevices for 
heights in order to make it intelligible. For example, since three color filters of RGB are need per pixel by 
640 pixels when required, 1921 pieces and 1920 crevices are needed [ it is the case of a stripe-like color 
filter, and ] for heights. With a liquid crystal display component, since a color filter pattern is formed to the 
circumference of the display pixel which does not perform a display from the precision level of a substrate 
gap, it will increase more in that case. 

[0017] In the case of a stripe-like pattern, heights do not need to be formed at a longitudinal direction, but 
the perimeter of a pixel may be completely surrounded by heights. In the case of a mosaic-like color filter, 
especially the perimeter of a pixel is surrounded by heights. 

[0018] Generally a glass substrate is used for the substrate in this invention from a heat-resistant field. 
Moreover, although a transparence substrate is usually used for this substrate, this invention is applicable 
with a reflexible substrate and a substrate which was colored white. What performed surface treatment of 
the purpose of the object for alkali elution prevention, or gas barrier property grant and others if needed can 
use this substrate. 

[0019] The heights for dividing a coloring layer by this invention are formed a line and in the shape of a grid 
on a substrate. What is necessary is just to make it the crevice where the configuration of these heights was 
divided by that cause correspond to a pixel. For example, when forming a stripe-like color filter, it is formed 
in a line, and in order to make it correspond to a square pixel, it is formed in the shape of a grid. Since this is 
suitably defined with the configuration of a pixel, various configurations, such as the shape of a radial and a 
periphery, are also considered. 

[0020] As for these heights, it is advantageous to make a black mask make it serve a double purpose with a 
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liquid crystal display component. For this reason, what is necessary is just to make it not use a black 
ingredient metallurgy group protection-from-light layer, although heights explain by the following 
explanation based on the example used also [ mask / black ], in not considering as a black mask. 
[0021] the black layer which consists of a black pigment and resin, such as chromium metal film, and a 
thing which carried out the laminating of a chromium metal and the chromic oxide or carbon black, as the 
formation approach of heights with a black mask, for example - forming - these - a photoresist - the resist 
of spreading and the pixel section - FOTORISO - there is the approach of removing by law and removing 
layers, such as a chromium metal, by etching, moreover, the tapetum nigrum by the in^-edient which 
contains a black pigment and photo-setting resins, such as carbon black, as a more advantageous approach in 
cost - forming - this — FOTORISO — there is the approach of patternizing to a desired pattern by law. 
[0022] In this invention, the method of forming the well-known various black masks which can form the 
heights of a certain amount of height in a desired pattern can be used. The laminating of the black mask of a 
thin film and the resin layer of a thick film may be carried out, and heights may be formed. 
[0023] The heights in this invention play the role with which the sprayed ink prevents flowing into other 
pixels or spreading, in case it colors by the ink jet method. Therefore, although the thing high to some extent 
of the height of these heights is desirable, since it is required that the surface smoothness at the time of 
[ whole ] considering as a color filter should also be high, the height near the thickness of a coloring layer is 
chosen. 

[0024] Although it changes also with alimentation of the ink sprayed and carried out specifically required to 
obtain desired coloring, it may usually be about 0.1-2 micrometers. If ink remains on the top face of these 
heights, since surface smoothness and the coloring homogeneity between pixels will be spoiled, heights are 
made into ** ink nature, and in order to improve the flare of ink, as for a crevice, it is desirable to make it 
parent ink nature. That is, heights crawl ink and the substrate of a crevice is raising parent ink nature. 
[0025] When drainage system ink is used, as for extent of the parent ink nature, it is desirable that the 
contact angle which the parent ink nature of the substrate of a crevice measured bywater is 20 degrees or 
less. If this is larger than 20 degrees, the flare of the ink in a crevice will become easy to worsen, and it will 
become easy to produce a color omission in a pixel periphery. It is desirable to make it especially 10 degrees 
or less. 

[0026] Moreover, it is desirable, and it becomes easy to prevent the outflow of the ink to a contiguity pixel, 
and survival of the ink to a heights top that the contact angle of the water considers as 90 degrees or more, 
and the ** ink nature of heights has it. [ desirable ] Usually, what is necessary is just to make it about 90- 
120 degrees. 

[0027] It is desirable to have used the photosensitive ingredient for the heights formation ingredient, to have 
applied this upwards on glass as an approach of giving ** ink nature to heights, and to carry out ** ink 
processing. It is desirable to use especially the processing agent containing the compound expressed with 
RSiXYZ as a ** ink processing agent. 

[0028] However, R expresses the hydrocarbon group containing a fluorine atom, and, as for X, Y, and Z, a 
hydroxyl group, a methyl group, and a carbon number express independently the alkoxy group, chlorine 
atom, or isocyanate radical of 1-3, respectively. 

[0029] Four kinds of radicals, R, X, Y, and Z, attach this to four joint hands of silicon. R- is Rf-Rl- more 
preferably. In Rf-, a perfluoroalkyl radical and -Rl- express an alkylene group here. Especially, the 
compound of -CH2 CH2- has desirable -R1-. Such a compound generally called a fluorine-containing silane 
coupling agent or a fluorine-containing isocyanate silane is desirable from having sufficient ** ink nature 
and the adhesion to a processed side. 

[0030] About a fluorine-containing isocyanate silane, adhesion with a processed side is especially highly 
suitable. Moreover, in a fluorine-containing silane coupling agent, since it raises the reaction to a base 
material, and fixable, it hydrolyzes in advance, and the alkoxy group of an end is permuted by the hydroxyl 
group, or it can use also in the form which was made to cause a condensation reaction in part further, and 
was used as the condensation product. 

[0031] Above-mentioned Rf- shows the perfluoroalkyl radical by which the hydrogen atom was completely 
permuted by the fluorine atom, and CF3-, C6 F13-, C8 F17-, C10F21-, etc. are raised as a typical thing. 
Moreover, what has side-chain structure can be used. Especially C8 from viewpoint that high water 
repellence is acquired especially F17- is desirable. 

[0032] When performing ** ink processing with these compounds, it dilutes with a solvent and the approach 
of applying and drying by the approach of a spin coat, a spray coat, a roll coat, a die coat, a DIP coat, etc. is 
taken. 

[0033] When performing ** ink processing in the state of un-hardening the resin which forms heights (i.e., 
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when performing ** ink processing before patterning of heights), it is necessary to make it not have a bad 
influence on the resin which forms heights. For this reason, it is desirable to use the solvent of full 
fluorination compounds, such as a perfluoro octane which does not have a bad influence on the resin which 
forms these heights, perfluoro (2 -butyl tetrahydrofuran), and perfluoro (tributylamine). 
[0034] Moreover, if the thickness which asks a child several minutes from processing agent 1 molecule has 
the thickness of the processing layer of this processing agent, it is enough. 

[0035] In this invention, an energy line is irradiated as an approach of making this crevice parent ink nature. 
The ultraviolet radiation which mainly contains light with a wavelength of 254nm generated with a low 
pressure mercury lamp as a concrete thing of an energy line can be illustrated. By the ultraviolet radiation of 
this wavelength, hydrophilization can do heights and a crevice, by heights, control of extent of ** ink can be 
performed and a high hydrophilic property can be acquired in an another side crevice. In addition, although 
ozone occurs in the exposure of this wavelength, this has also contributed to hydrophilization. 
[0036] The exposure of these energy lines may irradiate its field [ in which the heights of a substrate were 
prepared ], or reverse side either, and when it irradiates from a side front and it irradiates heights and crevice 
coincidence from a rear-face side, it can mainly carry out hydrophilization of the crevice alternatively. 
Therefore, the balance of the hydrophilic property of required heights and a crevice can be obtained by 
putting the exposure from a front-face side and a rear- face side together. What is necessary is to irradiate an 
energy line only from the field in which the heights of a substrate were prepared, and the field of the 
opposite side to carry out hydrophilization only of the crevice. This is especially suitable when the 
laminating of the heights is carried out to the black mask, and combination or a black mask. 
[0037] About, with 1000 - lOOOOmJ extent, the exposure of an exposure of these energy lines is good, and 
should just be suitably set experimentally that the water repellence of desired heights and the hydrophilic 
property of a crevice are acquired with the ingredient to be used. 

[0038] As polymeric materials which form heights, the resin of acrylic and a polyimide system is desirable. 
Moreover, in order to add black resin in order to make this into a black mask, or to give photosensitivity to 
resin, various photosensitive polymer and curing agents can be added. 

[0039] In this invention, an ink jet method is used as the coloring approach. Various kinds of approaches, 
such as the approach of injecting electrified ink continuously and controlling it by electric field as an ink jet 
method, the approach of injecting ink intermittently using a piezoelectric device, and the approach of 
heating ink and injecting intermittently using the foaming, are employable. 

[0040] Although the above-mentioned explanation has explained the example which uses hydrophilic ink, 
the ink to be used can use oiliness and aquosity. But use of the drainage system ink which used water as the 
base from the relation of surface tension is more desirable. Moreover, the coloring matter contained in the 
ink can use a color and a pigment, and its use of a pigment is more desirable from the field of endurance. 
[0041] In consideration of the process after coloring, in the ink of this invention, it hardens with heating, or 
the component hardened with energy lines, such as ultraviolet rays, can also be added in it. As a component 
hardened with heating, various kinds of thermosetting resin is used widely. Moreover, as a component 
hardened with an energy line, what added the photoreaction initiator to the acrylate derivative or the 
methacrylate derivative can be illustrated, for example. 

[0042] What has two or more acryloyl radicals and methacryloyl radicals in intramolecular in consideration 
of thermal resistance especially is more desirable. A water-soluble thing can use it preferably and also 
emulsion-izing a poorly soluble thing etc. can use it by using these acrylate derivatives and a methacrylate 
derivative as water. 

[0043] In this invention, the defect by crawling of ink as shown in drawing 2 can be reduced by doing in this 
way. Drawing 2 shows the place where the ink sprayed on one crevice surrounded by two heights 12 on a 
substrate 1 1 was crawled by the lack of parent ink nature of a substrate. That is, when crawling is produced, 
as compared with a center section, the thickness of the coloring layer 16 of a periphery tends to become thin, 
and the part which does not have a coloring layer at a pixel periphery may be produced. 
[0044] When the nonuniformity of such a coloring layer produces the color omission of a pixel and uses it 
as a display device, the good color display of contrast becomes is hard to be obtained. On the other hand, 
according to this invention, the coloring layer of thickness uniform to a crevice is easy to be obtained, and it 
is hard to produce the color omission and contrast fall which are a pixel. 

[0045] In this invention, the ink of RGB 3 color is usually sprayed by the ink jet method, and the color filter 
of three colors is formed. This color filter is used as a display device combining a liquid crystal display 
component, an electrophoresis display device, an electrochromic display device, PLZT, etc. It can be used 
also for the application using a color camera or other color filters. 

[0046] Drawing 3 is the typical sectional view showing the example at the time of using it for a liquid 
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crystal display component, the flattening layer [ according / on drawing 3 and / 21 / 24 / to wrap resin etc. in 
a substrate and 22 ] according [ heights and 23 ] the front face to a coloring layer, and 25 — In2 03-Sn02 
(ITO) and Sn02 etc. — as for an electrode and 26, as for orientation film, such as polyimide, a polyamide, 
and SiO, and 27, the substrate of another side and 28 are liquid crystal layers by which the electrode of 
another side and 29 are inserted into the orientation film, and 30 is inserted into inter-electrode [ the ]. 
[0047] In this invention, in addition to this, if needed, the polarization film, a reflecting plate, a phase 
contrast plate, the light source, etc. are arranged on the outside of this liquid crystal cell, and it can use for it 
as a liquid crystal display component. 
[0048] 
[Example] 

The photoresist ("V-259BK" by the Nippon Steel chemistry company) colored an example 1 and 2 glass 
substrates black was applied so that it might become 1.5 micrometers of target thickness with a spin coat 
method, and it heat-treated for 5 minutes at 80 degrees C. C8 F17-C2 H4-Si (-OCH3)3 ("TSL-8233" by 
Toshiba Silicone) was diluted with the methanol, and the moisture of an amount was applied a little. 
[0049] After leaving this overnight, the active principle was extracted by perfluoro (2-butyl 
tetrahydrofuran), and it diluted to 0.25% of the weight, applied with the spin coat method on the photoresist 
film, and heated for 5 minutes at 100 degrees C. lOOmJ exposure was carried out through the photo mask at 
this substrate, and it was immersed in the assignment developer for 30 seconds, and cold water performed 
the washing back, postcure was performed at 230 degrees C for 1 hour, and the substrate which has the 
heights whose width of face the height of black mask combination is about 1.5 micrometers, and is about 30 
micrometers was obtained. 

[0050] The ultraviolet rays of that opposite side side to 1500mJ(s) and 2500mJ(s) were irradiated from the 
field side in which this substrate was formed for heights with the low pressure mercury lamp in the example 
1. In the example 2, the ultraviolet rays of 4000mJ(s) were irradiated from the opposite side side of the field 
in which heights were prepared with the low pressure mercury lamp. 

[0051] To the crevice surrounded by the heights of these substrates, it sprayed using drainage system 
pigment ink by the ink jet method, and the color filter of stripe-like RGB was obtained. This result is shown 
in Table 1 . 

[0052] The color filter was formed by the same approach as an example 1 except not irradiating example of 
comparison 1 energy line. This result is shown in Table 1 . 
[0053] 
[Table 1] 
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[0054] In addition, each "O" expresses that (defective) from which "x" produced such a fault for the thing 
(excellent article) without those faults to the result of Table 1 . In addition, it is shown that the display 
flatness of "O" of a nearby coloring layer is higher than "O." 

[0055] The defect of the ink outflow to an adjoining crevice, the color omission in a pixel periphery, and the 
color nonuniformity within a pixel did not produce examples 1 and 2. Especially the thing of an example 1 
had the high display flatness of the coloring layer within a pixel. On the other hand, since ink did not spread 
enough within a pixel, the thing of the example of a comparison had the place which a color omission 
produces in the pixel periphery, the thickness of a coloring layer is thick in the center of a pixel, and the 
color nonuniformity in a pixel produced it considerably. 

[0056] The pixel of an example 3 and example of comparison 2 example 1 was made into the shape of a dot, 
the crevice which heights were prepared so that a RGB pixel might become mosaic arrangement, and also 
was surrounded by these heights like the example 1 was sprayed by having used drainage system pigment 
ink by the ink jet method, and the color Filter of RGB of mosaic arrangement was obtained. Similarly, the 
color filter was formed by the same approach as an example 2 as an example of a comparison except not 
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irradiating an energy line. 

[0057] The color filter of this example 3 did not produce the defect of the ink outflow to an adjoining 
crevice, the color omission in a pixel periphery, and the color nonuniformity within a pixel like the color 
filter of an example 1 . On the other hand, since the engine performance gets worse further and ink does not 
spread enough within a pixel rather than the example 1 of a comparison, the thing of the example 2 of a 
comparison has the place which a color omission produces in a pixel periphery, and it also produced the 
color nonuniformity in a pixel considerably. 

[0058] C8 F17-C2 H4-Si (- NCO)3 of an example 4 ** ink processing agent It diluted and used to 0.05% of 
the weight by perfluoro (tributylamine), and also the color filter was formed like the example 1. This color 
filter did not produce the defect of the outflow to an adjoining crevice, the color omission in a pixel 
periphery, and the color nonuniformity within a pixel as well as an example 1 . 
[0059] The flattening layer of resin was formed on the color filter of an example 1, ITO was formed, 
patterning of it was carried out, rubbing of the orientation film of resin was formed and carried out further, 
and the 1st substrate was formed. Subsequently, ITO was formed on the glass substrate, patterning of it was 
carried out, rubbing of the orientation film of resin was formed and carried out further, and the 2nd substrate 
was formed. It has arranged so that an electrode surface may carry out phase opposite of this the 1st 
substrate and 2nd substrate, and the seal of the circumference was carried out, and the empty eel was 
formed. 

[0060] The nematic liquid crystal was poured in into this empty eel, the inlet was closed, and the liquid 
crystal cell was formed. The phase contrast plate and the polarizing plate have been arranged on both sides 
of this liquid crystal cell, and the liquid crystal display component of a FSTN mold was manufactured. 
Beautiful color display was possible for this liquid crystal display component. 
[0061] 

[Effect of the Invention] In case it sprays ink by the ink jet method with sufficient productivity and 
manufactures a color filter, since ink cannot adhere easily on heights and this invention is excellent in the 
flare of the ink in a crevice, it has the effectiveness of being hard to produce the color omission within a 
pixel. This raises the display engine performance as a liquid crystal display component, and it deals in it. 
[0062] Furthermore, since parent ink-ization of a crevice can be performed easily, without spoiling the ** 
ink nature of heights not much by performing this parent ink processing by the exposure of an energy line 
from the field of having prepared heights and the opposite side, productivity is good. 
[0063] Moreover, when the ** ink nature of heights is too high, there is an inclination which the fall of the 
thickness of a coloring layer produces in a pixel periphery with extent of the parent ink nature of the ink to 
be used or a crevice. In this invention, the surface smoothness within a pixel can also be raised more by 
irradiating an energy line from both sides of a substrate, also reducing a little ** ink nature of heights, and 
maintaining the parent ink nature and balance of a crevice. This invention can perform various application 
within limits which do not lose the effectiveness of this invention. 

[Translation done.] 
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